In this article, we discuss the concept of pivotal behavior and propose that this is a critical class of child behaviors that mediates the impact of parental responsiveness on children's development. To support this concept, we present data on 45 mother-child dyads which indicate that the level that children use pivotal behaviors is associated with the degree to which parents engage in responsive interactions with them. We also present data demonstrating several significant relationships between children's use of pivotal behaviors with their level of developmental functioning as assessed both by standardized assessments and play-based developmental observations. Finally, we propose the Pivotal Behavior Model of Developmental Learning. We argue that the impact that intervention has on children's development may be fundamentally dependent on whether procedures support and enhance key pivotal developmental behaviors.
T HE purpose of this article is to propose a theoretical model regarding the relationship of pivotal behavior to developmental learning and intervention, and to provide descriptive data from a sample of 45 young children with disabilities and their parents to illustrate this theory.
Pivotal behaviors are "behaviors that are central to wide areas of functioning such that a change in the pivotal behavior will produce improvement across a number of behaviors" (Koegel, Koegel, & Carter, 1999) . This concept of pivotal behavior was introduced by a group of researchers who were investigating methods for increasing the effectiveness of intervention with children with autism/pervasive developmental disorders (Koegel & Frea, 1993; Stahmer, 1995) . They proposed that the core deficits commonly associated with autism inhibit critical learning processes, including persistence, ini-tiation, reciprocity, and self-regulation, which prevent children from benefiting from formal instruction. They argued that if these pivotal behaviors could be enhanced, children would experience widespread learning, not only of intervention targets but of other behaviors not specifically targeted by intervention as well.
To help children become more proficient at using pivotal behaviors, these investigators developed an instructional strategy called Pivotal Response Training (PRT) (Koegel, O'Dell, & Koegel, 1987) . PRT is an instructional methodology that can be used to supplement more traditional applied behavioral analysis procedures. It uses instructional procedures that are highly responsive to children's activities and interests, including (1) using childselected activities and allowing the child to continue making choices during the intervention, (2) varying intervention tasks to maintain the child's interests, (3) interspersing new learning activities into tasks or activities that the child has mastered to ensure that the child has opportunities for success, (4) modeling appropriate social exchanges such as turntaking, and (5) reinforcing all of children's attempts to respond as opposed to only correct or successful efforts.
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Humphries (2003) reviewed 13 studies which indicated that interventions that promote various pivotal behaviors with children with autism/pervasive developmental disorders result in statistically and clinically greater improvements in communication and social emotional functioning than interventions that do not. A dramatic example of this effect comes from a long-term case study of 6 children with autism who received a modified version of Discrete Trial Training intervention and who were either users (n = 3) or nonusers (n = 3) of the pivotal behavior initiation (Koegel, Koegel, Shoshan, & McNerney, 1999) . Children who were low initiators (eg, pivotal behavior nonusers) decreased their Vineland Adaptive Behavior Scores after receiving Discrete Trial Training for 7 years from average Adaptive Behavior Quotients of 70 at the beginning of intervention to scores of 30 at the end of intervention. In contrast, a comparable sample of children who were high initiators at the onset of intervention (eg, pivotal behavior users) increased their Adaptive Behavior Quotients from 63 at the beginning of intervention to 100 at the completion of intervention. In this same study, the researchers reported data for a third sample of 4 children who were low initiators at the onset of intervention. These children (a) became high initiators through their parents' use of PRT in their natural environment and (b) made dramatic improvements in their Adaptive Behavior Quotients during 7 years of intervention, comparable to the gains attained by children who were high initiators at the onset of intervention.
Parent-Child Interaction and Pivotal Behavior
Our own interest in pivotal behavior was stimulated by the similarities between the research we had been conducting to determine how parent-child interaction influences the learning and development of young children with the methods and results associated with PRT. Findings from our research had a number of striking parallels to the work reported by the PRT theorists, and particularly to the study reported by Koegel et al, described above. There are at least 3 areas of similarity between these works. First, our research indicated that the effects of early intervention on children's development were associated with the impact that intervention has on mothers' responsiveness. With samples that included more than 700 children from 5 separate early intervention studies, we found that intervention resulted in significant developmental improvements when mothers' level of responsiveness increased during intervention (Mahoney, Boyce, Fewell, Spiker, & Wheeden, 1998) . However, we found no significant improvements in children's developmental functioning when mothers' level of responsiveness did not change during intervention Mahoney, Wheeden, & Perales, 2004) .
Second, we found that when mothers are taught to use responsive interaction strategies, which include some of the same strategies that PRT theorists have used to help parents promote children's pivotal behavior, mothers not only became more responsive, but there are also increases in several characteristics of children's engagement as measured by the Child Behavior Rating Scale (Kim & Mahoney, 2005; Mahoney & Perales, 2003 . Three of the behaviors we assessed in these studies, initiation, persistence, and cooperation, are nearly identical to 3 of the 4 pivotal behaviors that have been targeted by PRT theorists.
Third, our research has demonstrated that when developmental intervention procedures are successful at promoting maternal responsiveness, they result in significant improvements in each of the major domains of child development, including cognition, communication, and social emotional functioning (Mahoney & Perales, 2003 Mahoney & Powell, 1988) . Furthermore, in one study we found that the developmental improvements children made during intervention were highly associated with the impact that changes in mothers' responsiveness had on children's engagement.
The Pivotal Behavior Model of Developmental Learning
The primary concern of early intervention research has been to develop more effective procedures for promoting the cognitive, language, and social-emotional development of children with all types of disabilities. As indicated by the results reported by Koegel and his associates, research has documented that across a range of intervention models and procedures, there are several children who make extraordinary developmental improvements. At the same time, however, there is another large group of children who make no developmental improvements or even decline during intervention. Many have conceptualized the failure of children to improve during intervention to be related to problems of maintenance and generalization. That is, children's failure to improve their developmental functioning has been attributed to their either forgetting the skills and behaviors that they learned in intervention or not comprehending how these skills can be used in their everyday lives.
As we examine the findings both from our own research as well as from the studies reported by PRT theorists, it appears to us that there might be an alternative explanation for children's failure to improve during intervention. These research findings point to the possibility that regardless of the severity of children's disability, developmental learning may be fundamentally dependent on the degree to which they use pivotal behaviors during their routine interactions.
Undoubtedly, children's rate of developmental learning is partly dependent on their innate capacity to learn. Yet, regardless how much children's disability may have affected their capacity to learn, the more children use pivotal behaviors in their routine interactions with people and objects, the more quickly their developmental learning occurs. As a result, within groups of children that have comparable capacities to learn, children who are high users of pivotal behavior will have more effective developmental learning as reflected by their scores on developmental tests than children who are low users of pivotal behavior.
The critical role that responsive interaction plays in developmental learning may be mediated by the impact it has on children's use of pivotal behavior. Adults who interact responsively may motivate and make it easier for children to engage in behaviors such as initiation, exploration, joint attention, and other learning processes that are the foundations for developmental learning. By consistently engaging in responsive interactions in each of the routine exchanges they have with their children, over time adults help children become habitual or automatic users of pivotal behaviors. This amplifies the efficiency of children's developmental learning during each of their interactions with people and objects, and ultimately leads to children's attaining higher levels of developmental competence.
Children's failure to maintain or generalize behaviors they learn in intervention may result from their learning by way of instructional procedures that are ineffective at promoting their pivotal behavior. This might occur if instructional procedures either do not enhance adult responsiveness or actually restrict adults from interacting responsively with children. While these intervention procedures may be successful at teaching targeted behaviors to children, if they do not encourage children's use of pivotal behavior, children may not engage in the active learning processes that are necessary to incorporate these learned intervention targets into their spontaneous repertoire of behavior.
On the basis of this theoretical model, one of the most critical considerations for promoting development in early intervention is the rate that children use pivotal behaviors. Children's pivotal behavior may be promoted through a variety of classroom and therapeutic activities that promote their active engagement. However, parental responsiveness plays a major role in mediating the effectiveness of intervention, because parents are one of the most constant influences on children's use of pivotal behavior throughout the early childhood period. 
Overview of Study
This study is designed to address the question of whether the construct of pivotal behavior described in intervention literature for children with autism is useful for understanding the mechanism by which parental responsiveness impacts the development of children with developmental delays. In particular, the study will attempt to replicate previous findings that maternal responsiveness is associated with the degree to which children display various active engagement behaviors with a sample of 45 parent-child dyads in which the children are younger than 3 years of age and have developmental delays. In addition, we will conduct a series of regression analyses to test the underlying hypothesis of the Pivotal Behavior Model of Developmental Learning that children's pivotal behavior mediates the relationship between maternal responsiveness and children's rate of developmental functioning.
METHODS

Subjects
Participants were 45 mothers and children who were enrolled in an early intervention program for children with developmental disabilities. Table 1 presents the demographics of the mothers and families. The average age of the mothers was 32.4 (SD = 5.15) years, and Sparrow et al., 1984) . b The Transdisciplinary Play Based Assessment (TBPA; Linder, 1993). they had an average of 14.6 (SD = 2.2) years of education. The majority of the mothers were Caucasian (88.9%), married (91.1%), and had annual family incomes ranging from $30 000 to $60 000. Forty-five percent of the mothers either had full-or part-time employment. Table 2 presents the demographic characteristics of the children. The children were approximately 2 years old (M = 25 months; SD = 6.82) and 60% were boys. Most of the children did not have formal diagnoses and were identified as having developmental or speech delays (n = 27). Other diagnoses represented in the sample included dyspraxia, Autism Spectrum Disorder, Down syndrome, neurofibromatosis, and motor disorders. All of the children had developmental delays less than −1.5 standard deviation in at least 1 developmental domain.
Two methods were used to assess children's developmental functioning: the Vineland Adaptive Behavior Scale-Interview Form (VABS: Sparrow, Balla, & Cicchetti, 1984) and the Transdisciplinary Play Based Assessment (TBPA; Linder, 1993) . Developmental ages obtained from these assessments are reported on Table 2 . As these data indicate that the children had average developmental delays of 25% or more in all developmental domains that were assessed, with the exception of motor development. Children's greatest developmental delays were in communication and language.
Procedures
The data for this study were collected at a center-based early intervention program over a 2-week time period. In the first week, we collected demographic information and administered the Vineland Adaptive Behavior Scale. In the second week, we administered a play-based child development assessment and conducted a videotaped observation of mother-child interaction.
The VABS (Sparrow et al., 1984 ) is designed to assess adaptive behavior for persons from birth to adulthood. This parent respondent instrument measures 4 developmental domains: communication, daily living skills, socialization, and motor skills. Split-half and test-retest reliability coefficients are good, ranging from median values of .83 for the Motor Skills domain to .94 for the Composite. Interrater coefficients for the same measures are lower, 0.62 to 0.78.
The TPBA (Linder, 1993 ) is a play-based assessment for children up to 6 years of age. This instrument meets the developmental assessment criteria recommended by Zero to Three (Greenspan & Weider, 1994) . It is especially useful for children who are underrepresented in the normative samples of standardized tests, such as children with developmental disabilities. It provides these children
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opportunities to engage in play activities in a manner that is compatible with their behavioral style and developmental level. Previous research indicates that play-based assessment procedures yield developmental age estimates that are consistent with those obtained from standardized tests (Myers, McBride, & Peterson, 1996) .
The play-based assessment involved a 45-minute videotaped observation of children playing with a play facilitator using a variety of developmentally appropriate toys and materials. Most of this observation was unstructured play, but about 10 minutes involved the play facilitator engaging in structured activities to probe the limits of children's developmental capabilities. Each of the play and social behaviors children produced during this observation were transcribed from videotape recordings and coded according to their developmental age level as reported in the Developmental Rainbow (Mahoney & Perales, 1996) . Developmental ages were computed for 2 cognitive domains, object use and symbolic behavior, and 2 language domains, expressive and receptive language. Developmental ages were estimated by independent raters based on the highest age level of developmental behaviors children consistently produced (ie, more than 10 times) during the observation for each of the 4 developmental domains. Interrater reliability was calculated on 20 percent of the observations. A t test indicated no significant differences between the developmental age ratings for the 2 observers (t = 0.84; P > .05), and a Pearson correlation indicated their ratings were highly correlated (r = 0.92; P < .001).
The Developmental Rainbow (Mahoney & Perales, 1996) is a child development profile designed to guide developmental observations and play-based assessments of children from birth through 5 years of age. This observational tool includes a detailed listing of the skills and behaviors young children are likely to manifest across 5 developmental domains: cognition, communication, social emotional functioning, motor development, and self-help skills. Items included in this profile were compiled from several standardized developmental assessment instruments and preschool curricula and organized according to developmental age ranges.
Procedures for observing mother's interactive style and children's pivotal behavior were similar to those used in several other early intervention studies (Mahoney & Powell, 1988; . Mother-child dyads were videotaped for approximately 10 minutes while playing with a set of toys that had been provided. Toys were selected to be appropriate for the child's current level of developmental functioning and to provide children opportunities to engage in a variety of manipulative, problem-solving, and pretend play activities. Videotaped observations were interrupted whenever children became fussy or uncooperative, and were resumed after they regained their composure. Mothers were instructed to play and speak with their children as they normally did at home. All dyads were given the same instruction and the same set of toys.
Mothers' style of interaction was assessed with the Maternal Behavior Rating Scale (MBRS , Table 3 ) (Mahoney, 1999; Mahoney, Powell, & Finger, 1986) . This 12-item scale assesses 4 dimensions of parenting style: Responsiveness (Responsivity, Sensitivity, and Effectiveness); Affect (Acceptance, Enjoyment, Expressiveness, Inventiveness, and Warmth); Achievement Orientation (Achievement Orientation, Praise); and Directive (Directiveness, Pace). Previous research indicates that this scale assesses parenting characteristics that predict children's developmental growth, and is sensitive to the effects of parentmediated interventions (Mahoney & Powell, 1988; . Items are rated on a 5-point Likert scale, with ratings of 1 reflecting a low incidence of the quality being assessed and ratings of 5 indicating a high incidence.
The Child Behavior Rating Scale (CBRS; Mahoney & Wheeden, 1999 ) was used to assess children's pivotal behavior while interacting with their mothers. This scale consists of The tendency of the caregiver to express and react emotionally toward the child. It assesses the voice quality to express a range of emotions toward the child. Intensity, animation, and frequency are considered. Enjoyment The parent's enjoyment of interacting with the child. Enjoyment is experienced and expressed in response to the child himself-his spontaneous expressions or reactions, or his behavior with his parent. Warmth
The demonstration of warmth is a positive attitude revealed to the child through pats, lap-holding, caresses, kisses, hugs, tone of voice, and verbal endearments. Sensitivity to child's interest
The extent to which the parent seems aware of and understands the child's activity or play interests. Responsivity
The appropriateness and consistency of the parent's responses to the child's behaviors. Achievement orientation
The parent's encouragement of sensorimotor and cognitive achievement. This item assesses the amount of stimulation by the parent, which is overtly oriented toward promoting the child's developmental progress.
Inventiveness
The range of stimulation the parents provide their child; the number of different approaches and types of interactions and the ability to find different things to interest the child, different ways of using toys, combining the toys, and inventing games with or without toys. Praise (verbal) The amount of verbal praise given to the child. Praise may be given for compliance, achievement, or for the child being himself. Effectiveness The parent's ability to engage the child in the play interaction. It determines the extent to which the parent is able to gain the child's attention, cooperation, and participation in a reciprocal exchange. Acceptance
The extent to which the parent approves of the child and the child's behavior. Acceptance is measured by the intensity of positive affect expressed toward the child and the frequency of approval expressed either verbally or nonverbally. Pace The parent's rate of behavior. The parent's pace is assessed apart from the child's behavior. Directiveness
The frequency and intensity with which the parent requests, commands, hints, or attempts to direct the child's immediate behavior.
global rating items for the following 7 behaviors: 1. Attention: the extent to which the child is attentive to the activities that occur during interaction 2. Persistence: the degree to which the child attempts to stay in interaction and/or repeat actions and vocalizations 3. Interest: the intensity with which the child is involved in the activity 4. Cooperation: the degree to which the child complies with the requests or suggestions of the adult 5. Initiation: the extent to which the child initiates different activities during the course of the interaction 6. Joint attention: the extent to which the child engages in joint attention with the adult 7. Affect: the child's general emotional state during the interaction These items were adapted from scales reported previously by Meisels and colleagues (Meisels, Plunkett, Roloff, Pasick, & Stiefel, 1986) and Egeland and Sroufe (1981) and reflect many of the behaviors that are thought to be core developmental learning processes. Previous research indicated that the behaviors measured by this scale differentiate children's interactions with teachers during instruction and free play and are sensitive to differences in teachers' style of interaction , 1999 .
To assess reliability for these observational measures, the study investigators followed procedures used in a previous investigation (Mahoney & Bella, 1998) . Videotaped observations were coded independently by 2 raters using the MBRS and CBRS. When disagreements occurred, the raters recoded these items to arrive at mutually agreed on ratings.
Reliability was computed on the basis of interrater agreement for a random selection of 20% of the observations used for the final study. For the interrater reliability of MBRS, Pearson correlation was r = 0.74 and Kappa was 0.43. Rater attained 60% exact agreement and 99% agreement within on scales point. For the interrater reliability of CBRS, Pearson correlation was r = 0.73 and Kappa was 0.40. Rater attained 56% exact agreement and 100% agreement within one scale point. Table 4 presents children's ratings on the Child Behavior Rating Scale and mothers' scores on the 4 subscales of the Maternal Since the focus of this analysis was on determining whether children's pivotal behavior mediates the relationship between maternal responsiveness and children's development, we followed the analytic procedures recommended by Baron and Kenny (1986) to test for mediation. First, we regressed the mediator, pivotal behavior, on the independent variable, maternal responsiveness. Second, we regressed the dependent variable, children's development, on the independent variable, maternal responsiveness. Third, we regressed the dependent variable, children's development, on both the independent variable, maternal responsiveness, and the mediator, pivotal behavior.
RESULTS
Relationship of Maternal Responsiveness to Children's Pivotal Behavior
A principal-components analysis was used to reduce the 7 items on the Child Behavior Rating Scale to a single global pivotal behavior score. The resulting factor accounted for 60.7% of the variance in these items. Factor loadings for the 7 items ranged from .68 to .89. A hierarchical, stepwise multiple regression was used to examine how the 4 MBRS subscale scores were associated with children's Global Pivotal Behavior score, controlling for children's chronological age. Results from this analysis are reported on Table 5 . Responsiveness was the only maternal behavioral style variable that was significantly related to children's Pivotal Behavior, accounting for 24% of the variance in this variable.
Relationship of Maternal Responsiveness to Child Development
A series of regression analyses were conducted to examine the relationship between maternal responsiveness and children's developmental age scores, controlling for the effects of children's chronological age. As indicated on Table 6 , results from these analyses indicated that responsiveness was correlated significantly with 7 of the 9 developmental measures. However, the sizes of these relationships were small, accounting for an average of 4.8% of the variance across all 9 subtests.
Relationship of Pivotal Behavior to Child Development
A series of hierarchical regressions were computed to assess the relationship between maternal responsiveness and children's global pivotal behavior with the 9 measures of developmental age that were obtained from the 2 developmental assessments, controlling for children's chronological age. Results from these analyses, which are reported in Table 7 , indicate that children's global pivotal behavior accounted for a statistically significant portion of the variance for all 9 developmental age measures, while maternal responsiveness, which was significant in 7 of the 9 analyses reported in Table 6 , had no significant effect. The R 2 s associated with global pivotal behavior were considerably higher than the R 2 s reported in the previous regression analyses that only included the independent variable, maternal responsiveness (see Table 6 ). Across multiple developmental domains, the combined effects of children's global pivotal behavior and maternal responsiveness accounted for an average of 16% of the variance in children's developmental age scores. This was 11% more than the average amount of variance in children's developmental scores that was accounted for by responsiveness alone. This pattern of findings supports the hypothesis that children's pivotal behavior mediates the relationship between maternal responsiveness and children's rate of developmental functioning.
To illustrate the effect of children's global pivotal behavior on their rate of development, we divided the children into High Pivotal Behavior Users and Low Pivotal Behavior Users. High Pivotal Behavior Users had Global Pivotal Behavior scores that were above the midpoint, while Low Pivotal Behavior Users had scores that were at the midpoint or lower. Children's developmental ages were adjusted to control for chronological age differences. As illustrated in Figure 1 , children's adjusted developmental age scores were substantially higher for High Pivotal Behavior Users than for Low Pivotal Behavior Users. High Pivotal (Sparrow et al., 1984) . c P < .05. d Transdisciplinary Play-Based Assessment (Linder, 1993 ). e P < .01.
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Behavior Users had average developmental ages across the 9 developmental subtests of 18.5 months while Low Pivotal Behavior Users had an average developmental age of 13.3 months.
DISCUSSION
In general, the 3 major findings from this investigation support the hypothesis that children's pivotal behavior mediates the relationship between maternal responsiveness and children's development. First, our results indicate that the independent variable, maternal responsiveness had a significant relationship to the mediator, children's pivotal behavior. Second, the independent variable, maternal responsiveness, was also related to the dependent variables, which included 7 of the 9 measures of children's development. Finally, our results indicated that the mediating variable, pivotal behavior, was also associated with the dependent variable, children's development, but that the effect of pivotal behavior on (Sparrow et al., 1984) . b P ≤ .001. c Transdisciplinary Play-Based Assessment (Linder, 1993 children's development was approximately 3 times greater than the effects of the independent variable, maternal responsiveness. Our findings that maternal responsiveness had no significant effect on children's development when the effects of pivotal behavior were controlled provides strong evidence that pivotal behavior mediates the relationship between maternal responsiveness and child development (Baron & Kenny, 1986) . While these results are generally supportive of the Pivotal Behavior Model of Developmental Learning, it is important to acknowledge that these correlational data can also be used to support alternative interpretations. The most obvious of these is that the levels of pivotal behavior and maternal responsiveness observed in this study were all caused by the initial differences in children's rate of developmental functioning. In other words, children with higher developmental ages may have been more capable of using pivotal behaviors, which in turn elicited a more responsive style of interaction from their parents. This interpretation is based on the notion that the way parents interact with their children is influenced by how children interact with them (Bell, 1979; Sameroff & Fiese, 2000) . Children who are more active, alert, and sociable are more apt to elicit responsive interactions from their parents are than children with opposite characteristics.
Clearly, the findings from this study are inadequate for refuting this interpretation. Nonetheless, the consistent pattern of results reported in the child development literature regarding the impact of maternal responsiveness on children's development points to the likelihood that responsiveness is a major causal influence on early development. More important, from the perspective of early intervention, the 3 research findings we described earlier in this article including the work of the PRT theorists (Humphries, 2003) , our own research suggesting that maternal responsiveness mediates the effectiveness of intervention , as well as results from intervention studies demonstrating that significant child development outcomes are associated with improvements in mothers' ability to interact responsively with children (Mahoney & Perales, 2003 , demand that the field of early intervention give serious consideration to the possibility that maternal responsiveness plays a central role in early intervention.
One of the major problems with incorporating maternal responsiveness into early intervention practice has been the difficulty of understanding this phenomenon in terms of a credible theory of learning or instruction. Most of the instructional procedures that have dominated contemporary early intervention practice are derived from behavioral instructional technologies. In other words, procedures such as modeling, shaping, elicited imitation, and extrinsic reinforcement are routinely used to teach children higher-level developmental skills and behaviors. These procedures are based on the general theory that developmental functioning can be conceptualized as the set of skills and concepts that children typically manifest at a particular stage of development. Accordingly, intervention has attempted to promote development by directly teaching the discrete developmental skills children do not yet know.
Consistent with this theory of developmental learning, many of the early intervention curricula that have attempted to promote responsive interaction with either parents or teachers have conceptualized responsive interaction to be a procedure that augments behavioral instructional methods by motivating children to participate more actively in learning situations. Responsive interaction strategies have not been considered to be primary instructional procedures mainly because they are not effective at helping children learn specific intervention targets that they do not yet know.
The Pivotal Behavior Model provides a different way of conceptualizing how responsive interaction promotes development. According to this model, responsiveness does not impact development by teaching children the discrete skills and concepts they do not yet know. Rather, it promotes development by encouraging children to use the pivotal behaviors that increase the efficiency of their developmental learning, not only while participating in formal early intervention activities but while engaging in all other activities as well. The type of active learning that pivotal behaviors reflect is entirely consistent with contemporary theories of child development that view children's spontaneous, active engagement to be critical to the developmental learning process.
For example, one of the major underlying premises of Piaget's theory of cognitive development (Piaget, 1963) is that learning results from the insights and discoveries children gain through their own active involvement with their environment. The implication of this theory is that the more actively children are engaged in their surroundings, the more rapidly they will acquire the insights or discoveries that are the foundations for learning new skills and concepts. The type of active involvement Piaget described can be characterized by the kinds of behaviors measured by the CBRS as well as by the behaviors targeted by the PRT theorists, including attention, persistence, initiation, and reciprocity.
Communication theories of language development (Bates, Benigni, Bretherton, Camioni, & Volterra, 1979; Bruner, 1975 Bruner, , 1983 emphasize the critical role that children's active participation in social communication plays in early language development. By interacting responsively with their children, our data point to the possibility that mothers may actually be promoting many of the social communication behaviors that are critical to children's early language learning such as affect, joint attention, and reciprocity. The consistent and significant pattern of relationships we observed between our global assessment of pivotal behavior with several measures of children's social and communication development point to the possibility that when children have significant language delays, the degree to which they participate in social communication plays a critical role in their early language learning.
This concept of pivotal behavior has tremendous potential not only for developing new intervention procedures but also for explaining the inconsistent results that have been reported for various interventions. For example, the apparent impact that changes in maternal responsiveness have on children's intervention outcomes may be attributed to the fact that when intervention encourages parents to interact more responsively with their children, parents' increased responsiveness encourages their children to use pivotal behaviors more frequently, which enhances the probability they will benefit from all learning experiences, including those provided in early intervention. It is our hope that this article will not only generate discussion about the role of pivotal behavior in developmental learning, but that it will lead to the development of intervention curricula that target children's pivotal behavior as a critical outcome.
